Microbiological diagnosis of empyema in children: comparative evaluations by culture, polymerase chain reaction, and pneumococcal antigen detection in pleural fluids.
Pleural empyema is an increasingly reported complication of pneumonia in children. Microbiological diagnostic tests for empyema by culture frequently have false-negative results due to previous administration of antibiotics. Molecular diagnosis by broad-range 16S ribosomal DNA (rDNA) polymerase chain reaction (PCR) and rapid pneumococcal antigen detection are reliable tools, but their diagnostic value has not been clearly established for pleural fluid samples. Pneumococcal antigen detection has only been validated for urine and cerebrospinal fluid samples. Over 4 years, pleural fluid specimens were collected from 78 children with pleural empyema. Standard culture, pneumococcal antigen detection by latex agglutination (Pastorex; Bio-Rad) and immunochromatographic testing (Binax NOW Streptococcus pneumoniae), and 16S rDNA PCR were performed on these specimens. Pneumococcal identification by 16S rDNA PCR and sequencing was confirmed by pneumolysin PCR. Of the 78 cases of pleural empyema, 60 (77%) were microbiologically documented by culture or 16S rDNA PCR. Of the 40 pneumococcal empyema cases, 17 (43%) were only diagnosed by PCR and 23 with PCR and culture. The sensitivity and specificity of the latex antigen detection (with the use of culture and/or PCR as the test standard) were 90% and 95%, respectively. The immunochromatographic test detected pneumococcal antigens in 3 additional specimens for which latex agglutination results were negative, thereby increasing the sensitivity of antigen detection. Pneumococcal antigen detection in pleural fluid specimens from children provides a rapid and sensitive method of diagnosis of pneumococcal empyema, which can be confirmed by specific pneumolysin PCR when culture results are negative. Broad-range 16S rDNA PCR has value in detecting bacterial agents responsible for culture-negative pleural empyema.